Normalization of impaired coronary circulation in hypertrophied rat hearts.
We tested the hypothesis that impaired coronary autoregulation, decreased flow reserve, and diminished reactive hyperemic response in hypertrophied hearts with coronary arterial hypertension may be reversible after relief of pressure overload. In 4-week ascending aortic banded rats, in vivo peak systolic left ventricular pressure increased to 178 +/- 8 mm Hg (103 +/- 6 mm Hg in sham-operated control group). This increased pressure produced myocardial hypertrophy, and the left ventricular weight/body weight ratio was 46% above that of the control group. After the rats were killed, the coronary perfusion pressure-flow relations were obtained during resting conditions and maximal vasodilation after a 40-second period of ischemia in beating but nonworking isolated hearts perfused with Tyrode's solution with bovine red blood cells and albumin. In hearts from control rats, coronary autoregulation (i.e., a slight decrease in flow with reduction of pressure) was observed in the range of 50-100 mm Hg of perfusion pressure. A pronounced reactive hyperemic response was observed: a peak flow/resting flow ratio of 2.9 +/- 0.1 and a repayment ratio of 1.7 +/- 0.2 at 100 mm Hg of perfusion pressure. In hearts of banded rats the resting pressure-flow relation was rectilinear in the range of 25-175 mm Hg of perfusion pressure. Flow reserve and the time of reactive hyperemia to one half peak flow decreased at 50, 100, and 150 mm Hg of perfusion pressure compared with values in control rat hearts. Four weeks after debanding, peak systolic left ventricular pressure and cardiac hypertrophy had normalized. The impaired autoregulation, decreased flow reserve, and diminished reactive hyperemic response had completely reversed.(ABSTRACT TRUNCATED AT 250 WORDS)